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Case Presentation
A 57-year-old man presented to the emergency department with
persistent diffuse ST elevation (STE) after failed treatment with strep-
tokinase therapy that was administered the day prior (the onset of
chest pain to lytic bolus was 8 hours). The pain was persistent, ra-
diated to the back, and was exacerbated by coughing. He had nor-
mal blood pressure (100/60 mm Hg), mild dyspnea with bibasilar
rales (22 breaths per minute), elevated jugular venous pulse, and
pericardial friction rub. A 12-lead electrocardiogram (ECG) was ob-
tained (Figure, A).

Question: What ECG characteristics help distinguish STE
myocardial infarction (STEMI) from the simultaneous occurrence of
pericarditis and STEMI?

Interpretation
The ECG indicated diffuse STE in most leads and knuckle sign (PR-
segment elevation and ST-segment depression in aVR) (Figure, A).
Laboratory test results revealed elevated levels of cardiac troponin
(0.46 ng/mL [to convert to μg/L, multiply by 1]; reference value,
0.001 ng/mL), leukocytes (27 × 103/μL [to convert to ×109/L, mul-
tiply by 0.001]), and C-reactive protein (2.0 mg/dL [to convert to
mg/L, multiply by 10]; reference value, <10 mg/L). Transthoracic ech-
ocardiography (TTE) demonstrated minimal-to-moderate pericar-
dial effusion (PE) and regional wall motion abnormalities in the in-
ferior and posterior regions. Diagnostic coronary angiography was
performed because of persistent chest pain, and the progression of
ECG features to an intermittent total atrioventricular (AV) block
(TAVB). Critical stenosis (99% diameter) of the distal right coro-

nary artery (RCA) and moderate-to-high critical calcified stenosis
(99% diameter) of the proximal left circumflex artery (LCX) with
grade 2 collaterals from the distal left anterior descending artery were
observed. No signs of thrombus or plaque rupture were detected.
The obstruction was recanalized with balloon angioplasty followed
by use of drug-eluting stents to the RCA and LCX to achieve accept-
able angiographic results. Inferior STEMI with pericarditis was
diagnosed. The patient was treated with high-dose aspirin (750 mg,
3 times a day), colchicine (0.5 mg, once daily), ticagrelor, furose-
mide, ramipril, atorvastatin, and lansoprazole. The follow-up ECG
after rescue percutaneous coronary intervention revealed a return
to baseline of the STE with a new Q wave in the inferior leads,
PR-segment depression, knuckle sign in aVR, and persistence of STE
and an upright T wave in the anterolateral leads (Figure, B). The pa-
tient recovered and was discharged on the fifth day.

Discussion
The ST-segment changes observed in patients with STEMI and peri-
carditis may present a diagnostic dilemma for emergency physi-
cians. Furthermore, pericarditis may complicate the course of myo-
cardial infarction (MI), and, in this case, pericarditis might mask the
STEMI-derived need for reperfusion.1 The working diagnosis of peri-
carditis in this case was made based on diffuse STE, pericardial fric-
tion rub, and PE.2 However, the patient’s complaints of chest pain
were confusing. Although chest pain is one of the most common
symptoms of pericarditis, it may be occasionally difficult to use this
factor to differentiate pericarditis from MI, especially if there
is pericarditis-associated myocardial involvement.3 In this case,

Figure. Serial 12-Lead Electrocardiogram (ECG)

ECG at presentationA Follow-up ECGB

A, The ECG demonstrated sinus tachycardia, diffuse ST-segment elevation (except leads III and V1), knuckle sign in aVR (PR-segment elevation and ST-segment
depression), and a prolonged PR-segment interval (280 milliseconds). B, The ECG recordings performed 24 hours after rescue percutaneous coronary intervention
demonstrated sinus rhythm, a return to baseline of the ST-segment elevation with a new Q wave in the inferior leads (II, III, aVF), PR-segment depression, knuckle
sign in aVR, and the persistence of ST-segment elevation and an upright T wave in the anterolateral leads (V2-V6, lead I, and aVL).
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the elevated troponin I level, regional wall motion abnormalities,
transient TAVB, and critical stenosis in the LCX and RCA ultimately
led to the diagnosis of inferior STEMI with pericarditis.

Electrocardiography is the mainstay of the initial diagnosis of
pericarditis or MI. In contrast to STEMI, pericarditis is characterized
by diffuse and concave STE in most or all precordial and limb leads.
There was no reciprocal ST-segment depression and no abnormal
Q waves. In addition, the T wave in pericarditis displays normal mor-
phology and may be inverted after a variable period (weeks or
months). Other essential clues of pericarditis include PR-segment
depression in most leads and knuckle sign in aVR.4-6

By contrast, the STE in STEMI usually displays a convex mor-
phology and appears according to the anatomical groupings, which
correspond to the vascular territory of infarction. Nevertheless, a less
specific concave morphology can also be observed. Moreover, re-
ciprocal ST-segment depression in opposing leads has high diagnos-
tic specificity for STEMI. In inferior MI, the conduction disturbance
can cause transient sinus bradycardia and TAVB, because the sino-
atrial node, AV node, and his bundle are primarily supplied by the
RCA.7 Such weakening of electrical activity in the infarcted myocar-
dium decreases the R wave amplitude. When myocardial cells
are no longer active, as in the case of extensive infarction, only the
activity of opposing areas appears in the ECG as Q waves.4

In the case described in this article, the diffuse and concave STE
in the anterior leads led to the diagnosis of pericarditis. However,
the convex STE, different evolution of T and Q waves in the inferior
leads, and conduction disturbance resulting in intermittent TAVB
might indicate inferior STEMI. When STEMI and pericarditis occur
together, the typical ECG changes observed in pericarditis are of-
ten overshadowed by STEMI-associated changes. However, a per-
sistently elevated ST-segment with persistent upright T waves or
early gradual reversal of inverted T waves may aid in the early rec-

ognition and diagnosis of pericarditis (sensitivity, 100%; specific-
ity, 77%) (Figure, B). Concurrent STEMI and pericarditis present a
further diagnostic challenge because no ECG criteria exist to con-
firm this condition.5,8 Therefore, the final diagnosis depends on the
clinical context and additional supporting findings.

Transthoracic echocardiography aids in the diagnosis of peri-
carditis and STEMI. This technique can differentiate between these
2 diagnoses by excluding PE and regional wall motion abnormali-
ties that match the distribution of coronary blood flow. However,
the absence of PE does not rule out pericarditis, as it may only oc-
cur in 60% of cases.2 Regional wall motion abnormalities support
the diagnosis of MI when co-occurring with increased cardiac tro-
ponin levels.9 Troponin elevation is seen in patients with myocar-
dial involvement that is caused by pericarditis (perimyocarditis) and
MI. Differentiating perimyocarditis and STEMI might be challeng-
ing because both share elevated levels of cardiac markers, regional
wall motion abnormalities, conduction disturbance, and STE. To con-
firm the diagnosis of perimyocarditis, diagnostic coronary angiog-
raphy is required to exclude coronary occlusion. Cardiovascular mag-
netic resonance imaging is also recommended to verify myocardial
involvement and rule out ischemic myocardial necrosis in the ab-
sence of substantial coronary disease. Lastly, an endomyocardial bi-
opsy is necessary for definitive confirmation of perimyocarditis.3,8

Take-home Points
• ST elevation myocardial infarction and pericarditis may occur

together.
• In most cases, ECG, TTE, and cardiac markers may help in differ-

entiating acute pericarditis from STEMI.
• In cases of pericarditis with suspected myocardial involvement,

invasive coronary angiography is recommended to exclude STEMI
diagnosis.
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